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(54) METHOD FOR JUDGING BEAD SETTING POSITION IN TIRE MOLDING MACHINE, AND 
APPARATUS THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method forjudging a 
bead setting position in a tire molding machine without 
deterioration of quality of a finished tire and also capable of 
preventing a quality failure of the tire beforehand, by judging 
whether a bead set condition is normal or not in a tire molding 
process and setting the only bead having a normal condition to 
the tire, and to provide an apparatus therefor. 
SOLUTION: A plurality of optical distance sensors 13 (the 
embodiment provides 4 sets at 90° intervals and 8 sets at both 
faces thereof) which measure the distance between the beads 
W held at each bead holding part 8 and the distance between a 
standard ring 5, described later, and the bead W are provided at 
each side of a cross shape revolving frame 6 of bead loaders 4a 
and 4b. A sensor head of the plurality of distance sensors 13 is 
mounted such that a sensor head detecting face and a bead 
face run parallel, and further, is disposed to a position relation 
so as to secure a bilateral symmetry position against a lateral 
pair of bead loaders 4a and 4b. Also, as shown in Fig. 6, the 
sensor head is connected with a control device 15 provided 
with an arithmetic unit 14. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A bead is set to the bead attaching part arranged in two or more places of the bead loader of a 
Uichi Hidari pair, respectively. After making it circle in this bead loader to the delivery location of transfer 
equipment, Transfer maintenance is carried out with the bead grasping means of the transfer equipment to 
which delivered the bead currently held at said bead attaching part, and it was made to move to a location. 
When transfer equipment is moved to the original location and positioning is completed, Measure the 
distance of two or more places between beads by the distance robot attached in two or more places in which 
the bead loader of a Uichi Hidari pair carries out phase opposite, and it judges whether the bead of a Uichi 
Hidari pair is parallel. Furthermore, it is based on the criteria ring which intersects perpendicularly with the 
medial axis of a shaping drum and which is turned to and arranged. It judges whether the medial axis of a 
shaping drum and the sense of the bead of said Uichi Hidari pair cross at right angles. The setting location 
judging approach of the bead in the tire making machine which judges whether a bead supply condition is 
normal to a shaping drum based on the judgment result of the parallelism of the bead of said Uichi Hidari 
pair, and the judgment result of the squareness of said bead. 

[Claim 2] The distance robot attached in the bead loader of said Uichi Hidari pair is the setting location 
judging approach of the bead in the tire making machine according to claim 1 which measures by preparing 
in at least three or more places of the hoop direction of a bead loader. 

[Claim 3] The judgment result of whether the medial axis of a shaping drum and the sense of the judgment 
of the parallelism of the bead of said Uichi Hidari pair and the bead of a Uichi Hidari pair cross at right 
angles is the setting location judging approach of the bead in the tire making machine according to claim 1 
or 2 performed by carrying out data processing with a control device. 

[Claim 4] The transfer equipment of a Uichi Hidari pair which was movable and was equipped with the bead 
grasping means to the direction of an axis of a shaping drum, This transfer equipment carries out bead 
delivery. The bead loader of a Uichi Hidari pair which can circle in a location, It consists of the criteria ring 
which intersects perpendicularly with the medial axis of a shaping drum and which is turned to and 
arranged. The bead attaching part which can expand and contract to two or more places of a hoop direction 
to the bead loader of said Uichi Hidari pair with ************** Setting location judging equipment of the 
bead in the tire making machine which prepares the distance robot which measures the distance between 
beads, and the distance between a criteria ring and a bead in two or more places of the hoop direction as for 
which this bead loader carries out phase opposite, connects two or more of these distance robots to the 
control device equipped with the arithmetic unit, and changes. 

[Claim 5] Said distance robot is setting location judging equipment of the bead in the tire making machine 
according to claim 4 formed in at least three or more places of the hoop direction of a bead loader. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It judges whether this invention has the normal supply condition of the bead of the 
pair supplied to a shaping drum with respect to the setting location judging approach of the bead in a tire 
making machine, and its equipment in more detail, and is related with the setting location judging approach 
of the bead which raises the quality of the tire after shaping, and its equipment. 
[0002] 

[Description of the Prior Art] In the forming cycle of the 1st step Green tire (unvulcanized tire) of a former 
and tire forming cycle If a bead is attached after squareness has shifted to the drum shaft of the distance 
between beads on either side, parallelism, and a shaping drum when supplying and setting the bead of a 
Uichi Hidari pair to the Green tire on a shaping drum (band shaping drum) The tire which right and left were 
unsymmetrical and deformed was made, and there was a problem referred to as having big effect on the 
quality of a completion tire. 

[0003] Therefore, management of the distance between the above beads at the time of a bead set, 

parallelism, and the squareness to a shaping drum is very important. 

[0004] 

[Problem(s) to be Solved by the Invention] However, using the special fixture, moreover the management 
method at the time of the conventional bead set stops a tire making machine, and is performed, and the 
present condition is saying that measurement and a check in a fabrication operation are very difficult also 
from on the insurance of about [ that the productivity of a tire cannot be raised ], and an activity. 
Furthermore, when a certain abnormalities occur, it is next to impossible to take a measure immediately. 
[0005] This invention is judging whether the set condition of a bead being normal in the forming cycle of a 
tire paying attention to this conventional trouble, and setting only the bead of a normal state to a tire. Quality 
of a completion tire is not reduced and the poor quality of a tire can be prevented beforehand, and the set 
condition of a bead is still easier and it aims at offering the setting location judging approach of the bead in 
the tire making machine which can moreover be judged correctly, and its equipment. 
[0006] 

[Means for Solving the Problem] In order that this invention may attain the above-mentioned purpose, the 
setting location judging approach of the bead this invention A bead is set to the bead attaching part arranged 
in two or more places of the bead loader of a Uichi Hidari pair, respectively. After making it circle in this 
bead loader to the delivery location of transfer equipment, Transfer maintenance is carried out with the bead 
grasping means of the transfer equipment to which delivered the bead currently held at said bead attaching 
part, and it was made to move to a location. When transfer equipment is moved to the original location and 
positioning is completed, Measure the distance of two or more places between beads by the distance robot 
attached in two or more places in which the bead loader of a Uichi Hidari pair carries out phase opposite, 
and it judges whether the bead of a Uichi Hidari pair is parallel. Furthermore, it is based on the criteria ring 
which intersects perpendicularly with the medial axis of a shaping drum and which is turned to and 
arranged. Let it be a summary to judge whether the medial axis of a shaping drum and the sense of the bead 
of said Uichi Hidari pair cross at right angles, and to judge whether a bead supply condition is normal to a 
shaping drum based on the judgment result of the parallelism of the bead of said Uichi Hidari pair, and the 
judgment result of the squareness of said bead. 

[0007] Data processing of the judgment result of whether the distance robot attached in the bead loader of 
said Uichi Hidari pair measures by preparing in at least three or more places of the hoop direction as for 
which a bead loader carries out phase opposite, and the medial axis of a shaping drum and the sense of the 
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judgment of the parallelism of the bead of a Uichi Hidari pair and the bead of a Uichi Hidari pair cross at 
right angles is carried out with a control unit, and it is performed. 

[0008] Thus, when the bead of a right-and-left pair is transferred to transfer equipment and positioning is 
completed, Measure the distance of two or more places between beads by the distance robot attached in two 
or more places of the hoop direction as for which a bead loader carries out phase opposite, and [ whether the 
bead of a Uichi Hidari pair is parallel, and ] Moreover, since it measures and judges whether it intersects 
perpendicularly with the medial axis of a shaping drum and only the bead of a normal state is supplied and 
set to a shaping drum, quality of a completion tire is not reduced and the poor quality of a tire can be 
prevented beforehand. 

[0009] Moreover, the setting location judging equipment of the bead in the tire making machine of this 
invention The transfer equipment of a Uichi Hidari pair which was movable and was equipped with the bead 
grasping means to the direction of an axis of a shaping drum, This transfer equipment carries out bead 
delivery. The bead loader of a Uichi Hidari pair which can circle in a location, It consists of the criteria ring 
which intersects perpendicularly with the medial axis of a shaping drum and which is turned to and 
arranged. The bead attaching part which can expand and contract to two or more places of a hoop direction 
to the bead loader of said Uichi Hidari pair with ************** ^he distance robot which measures the 
distance between beads and the distance between a criteria ring and a bead is prepared in two or more places 
of the hoop direction as for which this bead loader carries out phase opposite, and let it be a summary to 
have connected two or more of these distance robots to the control unit equipped with the arithmetic unit. 
[0010] Said distance robot is prepared in three or more places in which the bead loader of a right-and-left 
pair carries out phase opposite. 

[001 1] Thus, the distance robot which transfer equipment carries out bead delivery and measures the 
distance between beads and the distance between a criteria ring and a bead to the bead loader of a Uichi 
Hidari pair which can circle in a location is prepared, and by having connected two or more of these distance 
robots to the control device equipped with the arithmetic unit, while being able to judge the set condition of 
a bead easily with easy equipment, it can always judge correctly. 
[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on an 
accompanying drawing. 

[0013] Drawing 1 shows the outline front view of the setting location judging equipment of the bead in the 
tire making machine of the 1 st step which carried out this invention. The shaping drum (band shaping drum) 
on which 1 was installed in the state of the cantilever, 2a, and 2b show the movable transfer equipment 
(band transfer equipment) of a Uichi Hidari pair to the shaping drum 1 . The bead grasping means 3 is 
attached in the side face of this transfer equipment 2a and 2b, and this transfer equipment 2a and 2b carry 
out bead delivery, and the bead loaders 4a and 4b of a Uichi Hidari pair which can circle are installed in the 
flank of said transfer equipment 2a and 2b to the location Z. 

[0014] As the bead loaders 4a and 4b of said Uichi Hidari pair are shown in drawing 2 and drawing 3 , the 
bead attaching part 8 of the shape of a roller which can expand and contract in the radiation direction is 
attached in the front face of the cross-joint-like revolving frame 6 through a cylinder 7, and the revolving 
frame 6 is attached at the tip of the revolution arm 1 1 supported possible [ revolution ] by the support shaft 
1 0 constructed over the base frame 9. 

[0015] If rod 12a of the revolution cylinder 12 attached in the base frame 9 is connected with said revolution 
arm 1 1 and flexible actuation of the revolution cylinder 12 is carried out, the revolving frame 6 of the shape 
of a cross joint equipped with said bead attaching part 8 is constituted so that the position in readiness SI of 
the bead loaders 4a and 4b, and transfer equipment 2a and 2b may carry out bead delivery and it may circle 
in between locations Z. 

[0016] The revolving frame 6 of the shape of a cross joint of said bead loaders 4a and 4b each in a side face 
Plurality which measures the distance between the beads W (the completion bead which stuck the filler on 
the bead ring is said) held at each bead attaching part 8, and the distance between the criteria ring 5 
mentioned later and Bead W (this operation gestalt at intervals of [ four ] 90 degrees) Eight optical distance 
robots 13 are formed by both sides, respectively. The sensor head of two or more of these distance robots 13 
It attaches so that a sensor head detection side and a bead side may become parallel, and it arranges to 
physical relationship which serves as a bilateral symmetry location to the bead loaders 4a and 4b of further a 
Uichi Hidari pair. Moreover, as shown in drawing 6 , it connects with the control unit 1 5 equipped with the 
arithmetic unit 14. 

[0017] In addition, it constitutes from this operation gestalt so that the bore of Bead W may be held by four 
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bead attaching parts 8 which used the cross-joint-like revolving frame 6 and were prepared in this revolving 
frame 6 as bead loaders 4a and 4b, but it is not limited to this operation gestalt, and if the bore of Bead W is 
held and centering of it can be carried out in at least three or more places, it will not limit to especially a 
number. 

[0018] Moreover, it is desirable to also form the number of said distance robots 13 in three or more places, 
and to measure the distance between beads and the distance between the criteria ring 5 and Bead W. 
[0019] Transfer equipment 2a of said Uichi Hidari pair, and 2b As shown in drawing 4 - drawing 6 , the 
frame 1 7 of transfer equipment 2a formed in the shape of a ring on the guide rail 1 6 laid in parallel with 
drum axis X-X (center line of drum revolving-shaft la) of the shaping drum 1 and 2b is laid movable. Said 
bead grasping means 3 to constitute the bead clamp unit holding the front rear face of the bead W 
transferred to several places (a number is not limited with this operation gestalt although it is four places) of 
the inner skin of this frame 17 from the bead attaching part 8 of said bead loaders 4a and 4b is attached. 
[0020] The bead grasping means 3 consists of a grasping pawl 1 8 which can be opened and closed and 
which pinches the front rear face of Bead W, and a cylinder 19 which open and close this grasping pawl 18. 
[0021] Next, the setting location judging approach of the bead in a tire making machine is explained, 
referring to the actuation explanatory view of drawing 6 (a) - (d). 

[0022] First, an operator sets Bead W to the bead attaching part 8 arranged in two or more places of the bead 
loaders 4a and 4b of a right-and-left pair, respectively. After making it circle in these bead loaders 4a and 4b 
from the position in readiness SI to transfer equipment 2a and the delivery location Z of 2b, Deliver a bead 
and it is made to move inside to a location Z, and transfer equipment 2a and the bead grasping means 3 of 
2b are made to transfer transfer equipment 2a and 2b, and they are made to hold from the bead attaching part 
8. 

[0023] And when outside migration of transfer equipment 2a and the 2b is carried out to the original 
location and positioning is completed, a measuring beam P is made to irradiate by the distance robot 1 3 
attached in two or more places in which the bead loaders 4a and 4b of a right-and-left pair carry out phase 
opposite, the distance L of two or more places between Beads W is measured, and it judges whether the 
bead of a Uichi Hidari pair is parallel. 

[0024] That is, the location which made carry out outside migration of transfer equipment 2a and the 2b to 
the original location, and positioning completed is the same as bead spacing L which sets a bead W to the 
shaping drum 1 , and measurement initiation of a distance robot 1 3 starts measurement, shortly after 
receiving the signal from the shaping drum 1 for the timing which carried out outside migration of transfer 
equipment 2a and the 2b to the original location, and positioning completed. 

[0025] Spot light (measuring beam P) is irradiated at several places (at this operation gestalt, they are four 
places at intervals of 90 degrees) of the hoop direction side face of Bead W from the distance robot 13 
arranged in two or more places of the bead loaders 4a and 4b of a Uichi Hidari pair, the sensor head 
(luminescence side), the bead measuring plane, and distance of a distance robot 1 3 are measured, 
respectively, and that measured value is inputted into a control unit 15, and is calculated with an arithmetic 
unit 14. 

[0026] and as shown in drawing 6 (b), when the distance of the bead spacing L measured by two or more 
places of Bead W judges with it being within the limits of a reference value by the result of an operation, 
respectively When the bead spacing LI of a reference value is out of range, as it judged that it was parallel 
and one or more places of measured value have shifted, and the bead W on either side is shown in drawing 6 
(c), it judges with the bead W of a right-and-left pair not being in an parallel condition. 
[0027] moreover, it judges whether drum axis X-X of the shaping drum 1 and the sense of the judgment of 
the parallelism of the bead W of a right-and-left pair, simultaneously the bead W of a right-and-left pair 
cross at right angles. 

[0028] As shown in drawing 6 (d), namely, between the bead W currently held at transfer equipment 2a and 
the bead grasping means 3 of 2b, and the distance robot 1 3 arranged in two or more places of the bead 
loaders 4a and 4b of a Uichi Hidari pair After demounting Bead W from the bead grasping means 3, the 
criteria ring 5 of the sense which intersects perpendicularly with drum axis X-X of the shaping drum 1 is 
made to insert and grasp, and an arithmetic unit 14 memorizes the location of this criteria ring 5. And it 
judges whether drum axis X-X of the shaping drum 1 and the sense of Bead W cross at right angles, 
exchanging the bead W of a right-and-left pair based on the data memorized to this arithmetic unit 14. 
[0029] Namely, irradiate a measuring beam P by the distance robot 13 which arranged the distance of the 
criteria ring 5 and the set bead W in two or more places of the bead loaders 4a and 4b, and it measures. The 
include angle theta of the shaping drum 1 and Bead W is inputted into a control unit 1 5, and it calculates 
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with an arithmetic unit 14, and when it judges with the result being 90 degrees (squareness), Bead W judges 
with it being right-angled to drum axis X-X of the shaping drum 1 . 

[0030] Thus, when it judged whether a bead supply condition would be normal to the shaping drum, and 
Bead W is not in an parallel condition or it judges with it not being right-angled based on the judgment 
result of the parallelism of Bead W, and the judgment result of the squareness of said bead W, the activity 
which redoes the set of Bead W is done. 

[0031] By such approach, it measures and judges whether the bead W of a right-and-left pair is parallel, and 
whether it intersects perpendicularly with drum axis X-X of the shaping drum 1 again, and quality of a 
completion tire is not reduced by supplying and setting the bead W of a normal state to the shaping drum 1, 
and the poor quality of a tire can be prevented beforehand. 
[0032] 

[Effect of the Invention] As mentioned above, this invention can judge whether the set condition of a bead is 
normal, is setting only the bead of a normal state to a tire, and does not reduce the quality of a completion 
tire into the forming cycle of a tire, and can prevent the poor quality of a tire beforehand, and the set 
condition of a bead is still easier for it, and it has the effectiveness which can moreover be judged correctly. 
[0033] Moreover, the distance robot which transfer equipment carries out bead delivery and measures the 
distance between beads and the distance between a criteria ring and a bead to the bead loader of a Uichi 
Hidari pair which can circle in a location is prepared, and while being able to judge the set condition of a 
bead easily with easy equipment by having connected two or more of these distance robots to the control 
device equipped with the arithmetic unit, there is effectiveness which can always be judged correctly. 

[Translation done.] 
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